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Introduction 


For the past 10 years various concerned citizens groups have collected data on the health 
of Addison County’s rivers. In 1997, these various groups came together to form the 
Addison County River Watch Collaborative (ACRWC). The volunteers of the ACRWC 
collect samples on four sampling dates throughout each summer. Currently, the rivers 
sampled include Lewis Creek, Otter Creek, Little Otter Creek, Mud Creek, the New 
Haven River, the Middlebury River, and the Lemon Fair River. The samples the 
volunteers collect provide data on each river’s E. Coli count, Total Phosphorus, Total 
Nitrogen, pH, and water temperature. The data they collect are invaluable because they 
provide long-term information on the health of these rivers and how they have been and 
might be impacted by land use changes. Until we were partnered with the ACRWC 
through an ES 401 service-learning project at Middlebury College, these data were stored 
haphazardly— spread out amongst many Excel files, not backed up, and not secured. Our 
goal was to create a database that organizes the data, secures it, and makes it more 
accessible. We created the database using Microsoft Access because it 1s the program 
that is most accessible to the members of the ACRWC. In creating the database, we have 
tried to make it as easy as possible for the volunteers of ACRWC to update it with each 
year's new river data. 


The database consists of 11 tables for storing the data, 4 forms for inputting new data, 
and 8 queries for investigating the data. It is our hope that the members of ACRWC will 
not only use this database for storing the data and retrieving it for annual reports, but also 
use it for a web page that allows any concerned citizen of Addison County or any student 
to obtain the data. These data are invaluable and getting the data out to the public would 
help raise awareness of and encourage research on the health of Addison County's rivers. 
Too many citizens' groups sit on valuable data. Databases such as this one can aid in 
their utilization and distribution. Perhaps, this database could even serve as a model for 
other similar organizations. 


Description of Tables 
The list of tables as it appears in the Access database switchboard. 
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The database consists of 11 different tables. Each table is made up of categories called 
“fields.” Two hold the data the volunteers obtain each summer—WQI_ measurements 
and secondary measurements. The WQI measurements table holds the data of the 
Water Quality Indicators (WQI): E. Coli, Phosphorus, and Nitrogen, as well as fields for 
date, site ID, and WQI ID (to identify whether the measurement is of E. Coli, 
Phosphorus, or Nitrogen). The secondary measurements table holds all of the data 
found on the ACRWC'S data sheets including pH, water temperature, air temperature, 
water level, water color, primary and secondary observed uses, land uses of the right and 
left banks, widths of the right and left bank riparian buffers, current weather, previous 3 
days’ weather, and notes, as well as fields for date and site ID. The 

secondary measurements table includes a sampler ID field that corresponds to the 
name of the volunteer that took the sample in the Volunteers table. The stream flow 
table holds the flow data from the USGS gauge stations and includes fields for date, 
stream flow, and the VT River ID to identify the river each line of data pertains to. 


There are three lookup tables that act as references. These three all have primary keys (a 
type of field) that act as the “one” in the one-to-many relationships described in the 
relationships section. For example, the site id lookup table describes each of the sites. 
The sites are only listed once in the lookup table, but are listed many times, once for each 
sample taken at each site, in the WQI measurements and secondary measurements 
tables. The site id lookup table includes a list of all the sites, the rivers they are on, 
their descriptions, their latitude, their longitude, and two different identification fields. 
The first of these fields, the original site ID, is the most important because it 1s the unique 
identifier for each site that 1s used 1n other parts of the database. The other identification 
field includes the new GPS site ID's that the ACRWC is going to be obtaining for each 
site. The WQI lookup table includes the ID numbers that correspond to each type of 


WOlI, the units of the WOI, and the threshold data for each WOI including the value, 
meaning, and source of the threshold. The river_lookup table includes the names of the 
rivers in the database, their corresponding VT River ID and the basin in which they are 
located. 


The Volunteers table is a list of all of ACRWC’s volunteers, their contact information, 
the river they would prefer to sample, and their position within the organization. Each 
volunteer is identified by a Sampler ID, which is an Auto Number field (Access 
automatically updates it with each new entry) and which connects them through a one-to- 
many relationship to the data they obtained in the secondary_measurements table. 


The last four tables, lookup_observed_use, lookup_land_use, lookup_water_color, 
and lookup_riparian_buffer, are also lookup tables but they do not hold any real data. 
Instead they hold categories for the Secondary measurements form in order to create the 
combo boxes (which allow easy data entry) that are discussed later in this booklet. These 
tables include fields for categories and the corresponding alphabetic code from the 
datasheets. These tables will never have to be changed unless ACRWC changes the 
categories on the data sheets. It is also important to note that not all of the combo boxes 
have lookup tables associated with them. 


The Data Tables 


1. Water Quality Indicator Measurements (as of May 2004, only the data for Lewis Creek 
has been entered) 
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2. Secondary Measurements (dummy data is shown and the table is one long row in the 
database) 
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The Reference Lookup Tables 


1. The Site ID lookup table (data not yet available for GPS ID, latitude, and longitude) 
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The Volunteers Table (not all fields shown—missing third river preference, position, 


and notes) 
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The Lookup Tables for Combo Boxes on the Secondary Measurements Form 
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1. The observed use categories 
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3. The water color categories 
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Description of the Main Relationships 


In a database, the tables must be related to each other so that queries can search and 
combine information from more than one table. The figure on the next page shows how 
the tables in the ACRWC database are related. Each pair of tables is related by shared 
fields, which each must have the same data type (i.e. the data in those columns are both 
either text, integers, decimals, etc.). There are three categories of relationships, but only 
one is used in this database. The relationship used is a one-to-many relationship. In each 
pair of a one-to-many relationship, one of the shared fields must be a primary key (i.e. 
each line in that column must have a unique value), while the corresponding field in the 
other table can have repeating values. For example, in the river_lookup table, each river 
corresponds to a unique VT_river_ID, but in the stream_flow table it is related to, each 
river has multiple stream_flow data points and therefore the VT_river_ID is repeated 
many times. The primary keys in this figure are in bold lettering. 


The above example shows how the river_lookup and stream_flow tables are connected, 
and the other tables are connected in similar ways. The site_id_lookup table is also 
connected to the river_lookup table via the VT_river_ID with the river_lookup table 
again holding down the “one” side of the one-to-many relationship. The site id lookup 
holds down the “one” side of the one-to-many relationship via the field, 
original site ID, with both the WOI measurements and secondary measurements 
tables. The WQI measurements table is connected to the WQI lookup table via the 
WOI ID field with the WQI lookup table as the “one” part of the relationship. The 
Volunteers table holds down the “one” side of its relationship with the 

secondary measurements table via the Sampler ID field. 


10 


The Main Relationships 


a!" Relationships 


VT river ID 
date 
stream. Flow 


* |nriginal. site ID 
wl ID 
date 
[WIL measurement 


"original site ID 
[date 
mm 
| air_temp 


water _temp 


[water level 


water calor 


|percent_algal_ growth 
|P_use 

15 use 

IR. bank land use. 

|R. bank, buffer 


L bank land use 


ÍL bank, buffer 
| current. weather 
|previous_3 davs weather 


sampler ID 


notes 


[river name 


WOT name 

units 

threshold_1 

classification_1 

threshold 2 

classification_# 
Jthreshold source 


First Mame 

Last Mame 

Home Phane 
work, Phane 
E-mail Address 
Street Address 
City 

zip Code 

River Preference 1 
River Preference z 
River Preference 3 
Position 


Motes 





11 


The Relationships Between Queries 


In order to build the “Who sampled this?" query described in a subsequent section (and 
future queries that depend on a relationship between the secondary_measurements table 
and the WQI_ measurements table), a relationship had to be created between those two 
tables. To build that relationship a connection was needed between their original_site_ID 
and date fields. To make that connection the original site ID and date fields for each 
table had to be concatenated (combined) into new field. They were concatenated using a 
query, which created the new fields, called Exprl, for each table. That query created the 
WOI measure concatenate and the secondary measure concatenate tables, which were 
then connected via the new Exprl fields. 
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Setting Field Data Types and Primary Keys 


As has been shown when creating relationships and as will be shown when importing 
data, the need for primary keys and correct data types is important. This section is a brief 
tutorial on how to set primary keys and data types for each field. 


To Get to the Design View 


Right click on the table and select “design view.” 
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To Set Field Data Types 


In the design view there are descriptions of the fields and their data types (1.e whether it 
contains text, integers or decimals). The data types can be altered in the design view 
using the drop down box in each cell of the Data Type column. When each field is 
selected, the field properties box below also gives more detailed information on each 
field's data type, such as number of characters or decimal places allowed. 
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To Set the Primary Key 


In the design view, right click in the space to the left of the field name of the field that 
needs to be the primary key and select “primary key.” 
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Description of the Forms 


The forms are used to input new information into the tables. This database has four 
forms, which are the Add rivers form, the Add sites form, the Add volunteers form, 
and the Secondary Measurements form. The “Add” forms can be used when the 
ACRWC adds new rivers or sites to their sampling procedures or when the ACRWC gets 
new volunteers. The Secondary Measurements form is used to input all of the new data 
the ACRWC receives from the data sheets after a sampling day. The WQI (phosphorus, 
nitrogen, and E. Coli) and the USGS stream flow data do not have input forms, instead 
that data will be imported from Excel. All the forms are set for data entry not to change 
existing entries. When opened, their fields will be blank. Some fields on the forms are 
combo boxes, meaning that they have pull down menus from which you can choose a 
value. 


The Forms 


1. Add rivers form 








2. Add sites form 


f E site_id lookup 








|| Record: 14 | 4 |] 1 + [rire] of 1 
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3. Add volunteers form 


E Yolunteers 


Record: 14 | || 1 i= [eres] of 1 





4. Secondary Measurements Form (in database is one long row) 
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Example of a Combo Box 


This combo box is part of the volunteers form and is connected to the list of rivers in the 
river_lookup table. Other combo boxes are linked to tables built specifically for the pull 
down menus (see p. 8 for examples) or are built into a field itself. To build a combo box 
into a field, use the lookup wizard found in the field type drop down box in Design View. 
The wizard walks through the steps needed to build a lookup table into a field. The 
lookup wizard was used to create the combo boxes for the fields %algal growth and water 
level in the secondary measurements form. The combo boxes allow one to either choose 
from the pull down menu or to start typing, in which the combo box will automatically 
fill in the rest of the field as shown below. 
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Importing Data From Excel 


In order to input data from Excel, your Excel tables have to exactly match the database 
tables you want to import the data into. All field (column) headings must have the same 
exact names and all field data types have to be the same too. The data type is whether the 
data in a field are in the form of integer numbers, decimal numbers, text, dates, etc. 
Earlier in this manual (p. 13), it was shown how you could use the design view to check 
the data types for each field in a table. You will need to know the data types to put the 
data in the correct form in Excel for import. Below are the design views with the data 
types of the two tables you will be importing into, WQI measurements and stream- 
flow. 


Design View WQI measurement 


| B WUI measurements : Table 





The original site ID is a text field, the WOI ID is a number field without decimal 
places, the date is a date field, and the WQI measurement is a number field with 3 
decimal places. 


Design View stream flow 









B stream flow: Table 


F 
i= 


| [VT river ID 








Text USGS 


{| [date Date/Time 
i) stream Flow fum in cubic feet per second | 
| Field ies 

General | Lookun | | 


The VT river. ID is a text field, the date is a date field, and the stream. flow is a number 
field with two decimal places. 
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Making the Table in Excel 


Once you know the correct field types the matching table can be made in Excel. The 
matching table in Excel for the WQI measurements is shown below. Notice the 
column headings are the same as the WQI measurements table in the database. 
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To make your fields the right data type, highlight all the cells in a column and then right 
click and drag the mouse down to format cells. 
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Once in the format cells window, you can choose your data type. If you choose number, 
you should specify the number of decimal places. There are also text and date data type 
options. Be sure to choose the correct date format of 3/14/1998 in the right scroll bar of 
the Format Cells window. Make sure that after you have formatted the data types for 
each column, you designate the column headings as text data type. Then save the table as 
you would any Excel file. 
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Hume: iz used for gereral delay of numbers. Ourrency and Accounting 
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Important Tips for Avoiding Import Problems 


Make sure that the table in Excel does not violate any of the relationships, meaning that 
all of the values from the fields that are on the “many” side of a one-to- many relationship 
have a corresponding value in the field that is on the “one” side of the relationship. For 
example, your table will not import correctly into the WQI measurements table if it 
contains a site ID that is not listed in the site id lookup table. While creating your table, 
avoid clicking in other rows and columns that are not part of the table because they may 
show up as empty fields in the Access import window. Empty fields prevent the 
importation of tables. If this occurs, delete the extraneous columns and rows in the Excel 
file, save, and retry the import or cut and paste just the table into a new Excel file, save 
the new file, and retry the import. 
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The Access Import Wizard 


In Access, go to File? Get external data> Import. Select the appropriate Excel file and then 
follow the Wizard's instructions making sure to choose the appropriate worksheet from the file: 





I Import Spree! ura i XJ 
Your Spnesdebeet fie cont aims more than one worksheet or range. ‘which sorksheet m range 
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Click next to move to the last window, verify the import, then click finish. 
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Description of the Queries 


The queries are used to search the database, connect tables, and bring up data, which fits 
one’s desired parameters. There are an infinite number of queries one can build. 
Therefore the queries in this database are not comprehensive and many more can and 
should be created in order to fit the ACRWC’s needs. The queries for searching the data 
and brief descriptions are listed below. Not all of the queries are used for searching the 
database. The queries that are not used for searching purposes are the 
WQI_measure_concatenate and secondary_measure_concatenate queries. They are 
queries that are used to build the relationship between the WQI_measurements and 
secondary measurements tables. As previously discussed, that relationship 1s needed to 
build the “Who sampled this?" query. 


The Queries 
The list of queries as it appears in the Access database switchboard. Again, the two 


concatenate queries are not used for searching data, but are used to create queries. 


m ALRWL database : Database 1 
üüopen fai Design phew | X Bw T [EE BH 


(reste Query nm ALL] 
z 


Create query by using wizard 


Tables 


Stream Flow query 


Cuernes l | 
Standards of water quality ndicstors 


Form 
Reports 
Pages 


Volunbeer river preference 

WOT Above Threshold 2 

Finding Site ID by river 

WOT by river and date 

secondary me&saeure concabenabe 
Who sampled this? 

Wc Abawe Threshold 1 


E Ce (y yey Oey y iy (iy Gy 55 


WOT measure concatenata 
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Asks for a river and then brings up all of 
Finding site ID by river the sites on that river, their location, and 
the basin in which they are located 


Asks for river, a start and end date, and 
Stream Flow query then brings up all of the stream flow data 
for that river between those dates 


Asks for a WQI (in this case Phosphorus, 
Nitrogen, E. Coli, water temperature, or 
pH), and then brings up all of the standards 
and their sources for that WQI 


standards of water quality indicators 


Asks for a river, and then brings up all of 
Volunteer river preference the volunteers who want to sample in that 
river and their contact information 


Asks for a WQI (in this case Phosphorus, 
Nitrogen or E. Coli), a river, and a start and 
end date, and the brings up all of the WQI 
data for that river between those dates 


WOI by river and date 


Asks for a date and an original site ID, then 
Who sampled this? brings up the name of the volunteer who 
sampled it 


Asks for a river and a WOI (in this case 
Phosphorus, Nitrogen, or E. Coli), and then 
brings up all of the dates and sites on that 
river that the WQI was above that threshold 


WOI above threshold 1 


Same as above but with the second, 
WOI above threshold 2 generally stricter threshold (at this time 
only applies to phosphorus) 
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Example of a Query 


For this example, which shows how a query prompts for information and what the 
resulting table looks like, the “WQI by river and date" query is used. 


First prompt 


| Enter Parameter Value 











Third prompt 


| Enter Parameter Value 





Fourth prompt 


| Enter Parameter Value 
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The resulting table 


| as" WOI ub river and date : Select hu 


|. |Lewis Creek 


| |Lewis Creek 
| |Lewis Creek 


[ [Lewis Creek 
| | Lewis Creek 





| |Lewis Creek 
| |Lewis Creek 


| |Lewis Creek 
| |Lewis Creek 


i Lewis Creek 
um Lewis Creek 


fel Lewis Creek 
[m Lewis Creek 


[i Lewis Creek 
| |Lewis Creek 


Lewis Creek 
| |Lewis Creek 





| |Lewis Creek 
| |Lewis Creek 


| LCRI7. 2 
'LCT3 
'LCR14. 
'LCR3.7 


LCR19.5 





LCR12.5 
|LCR17.2.- 
LCR14 © 
|LCR9.3 
|LCR3.T 
LCT3 
|LCT4 
LCT4 
|LCR8.9.- 
LCR3./ 
ILCR1T. 2 
|LCT3 





'LCR19.5 
'LCR14 





| phosphorus 
phosphorus - 
| phosphorus 
phosphorus 
| phosphorus 
| phosphorus 
phosphorus 
| phosphorus 
| phosphorus 
| phosphorus s. 
| phosphorus 
| phosphorus 




















phosphorus. 
phosphorus. 


| phosphorus 0. 03 
phosphorus 
phosphorus: 
phosphorus 
| phosphorus 
| phosphorus 


0. 009) 


0.08) 
0.014, 
0.024, 


0.008) 


6/25/2003 
6/25/2003 
6/25/2003) 
6/25/2003) 
6/25/2003 
6/25/2003 





üt 006. 
0.009 
0.019, 


0.042 


0 101 | 


O. 006 


0.008. 
0.051. 


0. 048 


0. 008) 


0.105 


7/9/2003 
7/9/2003] 
7/9/2003 
7/9/2003 
7/9/2003) 
ur 


7/23/2003 
7/23/2003) 
7/23/2003 
7/23/2003 





0.014. 


Q. 025| 


7/23/2003 
7/23/2003, 
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ID Number References 


Some tables and relationships are built through number ID's to save space in the database 
so it runs better. Therefore on the WQI measurements table for each data point, 
phosphorus, E. Coli, or Nitrogen are not listed in full. Instead their corresponding ID 
numbers, which are in the WQI lookup table, are listed. Because of this “coding” all the 
WOI data that has to be imported from Excel has a WOI ID field instead of a WOI name 
field. Below is the table listing the three WQI names and their corresponding ID 
numbers, so one can easily lookup the ID number and put it into the Excel table before 
1mport. 


WOI names and corresponding ID numbers 


WOI name ID 


Phosphorus 
Nitrogen 





similarly, the secondary measurements table has a sampler ID field that identifies the 
sampler without writing out their whole name in the table. The volunteer and their 
corresponding sampler ID are found in the Volunteers table. When entering data from 
the data sheets into the Secondary Measurements Form, one will need to enter in the 
sampler. ID, not the volunteer's name. On the next page is the table listing all the 
volunteers as of May 2004 and their sampler ID that one can reference when imputing 
data into the Secondary Measurements Form. When new volunteers are entered into the 
database, they will automatically be assigned a sampler ID by the database, and the table 
in this documentation will need to be subsequently updated. 
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Volunteer names and corresponding ID numbers 


4 Carrie Fenn 


10 Mike Quinn 


Pete Diminico 


Brendan McLaughlin 


Sally Thodal 
) : 


30 Dennis Arnell 


32 Natalie Reigle 
35 Carol Spooner 
37 Eben Punderson 


8 
9 
1 
2 Melissa Green 
3 
6 
8 
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